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多相場の解法を用いる流体と柔軟構造物の連成解法
NUMERICAL METHOD OF FLUID-STRUCTURE INTERACTION FOR 
FLEXIBLE OBJECT WITH MULTIPHASE APPROACH 
黒田望1)う牛島省2)
Nozomu KURODA and Satoru USHIJIMA 
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2)正会員工博京都大学教授学術情報メディアセンター (干 60ι8501京都市左京区吉田本町)
In this paper， a numerical prediction method is proposed for the interactions between three-
dimensional fiows and fiexible objects. The object is assumed to be a linear elastic body and 
its deformation and movement釘 ecalculated through the stress increments with FEM to deal 
with its finite deformation. The validity of the prediction methods was confirmed with the 
basic problems rela七edto the large defiection of a cantilever beam and the reversible of linear 
elasticity. In addition， itw邸 demonstratedthat the computational method is applicable to the 
fiexible object moving in three-dimensional fiows. 

























































































































































































ρs 1.0 Pf 1.0 
E 90.0 μ 1.0 
ν 0.5 Uw 1.0 
Ls 0.3 Lf 0.5 























0.5 1.0 1.5 





























































集， pp. 287-288， 2006. 
3)牛島省，福谷彰?牧野統師.3次元自由水面流中の
接触を伴う任意形状物体運動に対する数値解法.
土木学会論文集， Vol. 64jII-2， pp. 128-138， 2008. 
4)黒田望?牛島省.自由水面涜中の変形を伴う物体
に作用する流体力の数値計算.応用力学論文集，
Vol. 11， pp. 799-806，2008. 
5)牛島省，牧野統師，禰津家久.四面体サブセル法を
用いる市街地に流入する氾濫流の3次元数値計算.




pp. 79-89， 2006. 
7)午島省，竹村雅樹，禰津家久.コロケート格子配置を
用いたMAC系解法の計算スキームに関する考察.
土木学会論文集， No. 719jII-61， pp. 11-19，2002. 
8) S. Okazawa， K. Kぉiyama，and Y. Kaneko. Eu-
lerian formulation using 8tabilized finite element 
method for large deformation 80lid dynamic8. Int. 




10) K.E.BISSHOPP and D.C.DRUCKER. Large def-
flection of cantilever beam8. Quαrt.App1.Mαth.， 
No. 3， pp. 272-275， 1945. 
11) Prusinkiewicz P叫 LindenmayerA. Theα19o・
rithmic beauty 01 p1ants， pp. 272-275. No. 3. 1990. 
756 
(a) t = 0.1 (8) 
(b) t = 0.5 (8) 
(c) t = 0.9 (8) 
(d) t = 1.3 (8) 
図-7計算結果
